1. Specifications Table {#s0005}
=======================

TableSubject areaMaterialsMore specific subject areaOptical propertiesType of dataFigureHow data was acquiredShimadzu SolidSpec-3700 spectrophotometer (wavelength range: 190--2600 nm) and Varian 660-IR FTIR spectrometer (wavelength range: 1.5--25 µm)Data formatAnalyzedExperimental factorsAs-deposited and vacuum annealed post-deposition treatment of solar selective films onto stainless steel substratesExperimental featuresBaSO~4~ and Au used as standards for 100% reflectance in visible and infrared wavelengths, respectively.Data source locationMadrid, SpainData accessibilityWith this article

2. Value of the data {#s0010}
====================

•The reported data allow direct comparison with other reflectance spectra of solar selective coatings (SSC) based on different absorbers and/or layers characteristics. Data provides the fundamental characterization of the optical properties of SSC used in concentrated solar power (CSP) systems.•The reflectance data are valuable for a full optical and thermal analysis of the potential of the SSC in a solar field of a parabolic trough concentrator system. For instance by using a 3D heat-transfer model [@bib1], [@bib2], reflectance data let calculate the optical efficiency of the whole concentrated solar power (CSP) system and therefore the heat gain and overall thermal efficiency.•The spectral reflectance data are valuable for the optimization of improving selectivity (i.e. its solar absorptivity/thermal emissivity) in solar concentrating systems as a function of the operation temperature.•Data after long annealing periods at high temperature allows straight evaluation and comparison of the thermal stability and durability of this coating versus other investigated SSC.

3. Data {#s0015}
=======

Spectral reflectance of a representative solar selective coating based on MoSi~2~--Si~3~N~4~ cermet measured after 50, 150 and 200 h of vacuum annealing at 600 °C. The wavelength measured (200--30,000 nm) is the whole UV--vis--IR range of interest for CSP applications, covering solar irradiance and the black body emission at operating temperatures.

4. Experimental design, materials and methods {#s0020}
=============================================

The solar selective tandems were deposited by magnetron sputtering at room temperature on stainless steel AISI-321 substrates (with a previous air-annealing at 600 °C to develop its thermally grown oxide anti-diffusion layer). The stack materials were: silver as metallic IR reflector, MoSi~2~/Si~3~N~4~ composites as high metal volume fraction (HMVF) and low metal volume fraction (LMVF) absorber composite layers and silicon nitride as antireflective layer on top. The description of coating preparation is given in the experimental section of the associated research article [@bib1].

The here reported coating is comprised of Ag (100 nm)/HMVF (FF=50%, 75 nm)/LMVF (FF=15%, 55 nm)/Si~3~N~4~ (53 nm). [Fig. 1](#f0005){ref-type="fig"} shows the reflectance spectra obtained after several cycles of vacuum annealing at 600 °C. Data are also reported in [Fig. 1](#s0030){ref-type="sec"}. By using the well-known expressions (given for instance in Ref. [@bib3]) for the solar absorptivity (*α*~*Sol*~) and thermal emissivity (*ε*~*th*~(*T*)), the performance of this solar selective coating is characterized by *α*~*Sol*~=88% and *ε*~*th*~(25 °C)=2%, *ε*~*th*~(450 °C)=8%, *ε*~*th*~(600 °C)=11%. Those values allow selectivity ratios of *ξ*~(25~ ~°C)~=44, *ξ*~(450~ ~°C)~=11 and *ξ*~(600~ ~°C)~=8; with *ξ*~(*T*)~ defined as *ξ*~(*T*)~=*α*~*Sol*~/*ε*~*th*~(*T*).

Appendix A. Supplementary material {#s0030}
==================================
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